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Capsules, 1lmg, 2mg, Smg & 10mg Morgantown, West Virginia
ANDA #75-140 Submission Date:

Reviewer: Sikta Pradhan July 16, 1998

WP #75140AD.738

Review of an Amendment on Dissolution Data

Mylan Pharmaceuticals Inc. recently conducted an acceptable in
vitro dissolution testing (dated January 30, 1998) and in vivo
biocequivalence study on its test product, Terazosin hydrochloride
capsules (submission dated June 6, 1997).

The firm has conducted the dissolution testing on the test and
reference products, Terazosin Hydrochloride Capsules, 1 mg, 2 mg
and 10 mg in 900 mL of water at 37°C using USP Apparatus 2 —_—
(paddle) at 50 rpm. The dissolution data indicated that the test
product meets the FDA (previously approved} dissolution » '

minutes. Recently, the FDA has widen the time range of the
dissolution and the current specification is 80% (Q) of the

i i i The test product met
both specifications,and therefore, no further action is needed on
this application.
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA:§#75-140 APPLICANT: Mylan Pharmaceuticals Inc.

DRUG PRODUCT: Terazosin Hydrochloride Capsules, 1 mg, 2 mg and 10 mg

The Division of Bicequivalence has completed its review and has no
further questions at this time. However, you should be informed of
the following:

1. You have conducted the dissolution testing for the test and
reference products, Terazosin Hydrochloride Capsules, 1 mg, 2
mg and 10 mg in water. The dissolution data indicated that the
test product meets the FDA dissolution specification of 80% (Q)
of the labeled amount dissolved in 30 minutes.

2. As the test product meets the Tier I disscolution (in water), :"
your request to use the Tier II dissolution method as publishéd
in the USP 23, Twentieth Interim Revision, page 4 for hard
gelatin capsules is denied. Therefore, the dissocluticon testing
conducted on the test and reference products using 0.1 N HCL
plus pepsin as dissolution medium is not acceptable, and
consequently, these dissolution data submitted to the Division
of Bicequivalence will not be reviewed.

3. The Agency has recently revised the dissolution specification
for Terazosin HCl Capsules. The modified dissclution
specification for this product is the following:

Medium: water, 900 mL

Apparatus: USP 23, paddle

Speed: S50 rpm

Dissolution Specification: NLT 80% in 60 min.

4. The comparative dissolution testing data of the test and
reference capsules of 1 mg, 2 mg and 10 mg strengths meet the
currently revised dissolution specification, and therefore, the
waiver of in vivo bicequivalence study on 1 mg, 2 mg and 10 mg
strengths of the test product is granted.



The following dissolution testing will need to be incorporated into
your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of water
at 37°C using USP Apparatus 2 {(paddle) at 50 rpm. The test
product should meet the following specifications:

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology,

labeling, or other scientific or regulatory issues. Please be
advised that these reviews may result in the need for additional
bicequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable. —

Sincerely yours,

- /S/

Dale Conner, Pharm. D.

Director

Division of Bicequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



OFFICE OF GENERIC DRUGS:
DIVISION OF BIOEQUIVALENCE

ANDA #75-140 i SPONSOR :Mylan

DRUG & DOSAGE FORM : Terazosin Hydrochloride Capsules

STRENGTH (8) : 1 mg, 2 mg & 10 mg

TYPE OF STUDY: sD SDF MULT OTHER Dissolution &
Waiver Regquest

STUDY SUMMARY : The firm has previously conducted acceptable

in vitro dissolution testing and in vivo bicequivalence study on
its Terazosin Capsule, 5 mg.

The compositions of Mylan’s Terazosin capsules, 1 mg, 2 mg, 5 mg
& 10 mg are proportiocnally similar.

DISSOLUTION:

FDA Revised Dissolution Condition:
Medium: Water, %00 mL
Apparatus: USP 23, paddle
Speed: 50 RPM
Specification:

Test product, Terazosin capsules, 1 mg, 2 mg, & 10 mg met FDA
revised dissolution specifications of :
in vitro dissclution testing data are acceptable and the waiver
is granted.
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA:$#75-140 APPLICANT: Mylan Pharmaceuticals Inc.

DRUG PRODUCT: Terazosin Hydrochloride Capsules, 1 mg, 2 mg and 10 mg

The Division of Biocequivalence has completed its review and has no
further questions at this time. However, you should be informed of
the following:

1. You have conducted the dissclution testing for the test and
reference products, Terazosin Hydrochloride Capsules, 1 mg, 2
mg and 10 mg in water. The dissolution data indicated that the
test product meets the FDA dissolution specification of 80% (Q)
of the labeled amount dissolved in 30 minutes.

2. As the test product meets the Tier I dissolution (in water), ™
your request to use the Tier II dissolution method as published
in the USP 23, Twentieth Interim Revision, page 4 for hard
gelatin capsules is denied. Therefore, the dissolution testing
conducted on the test and reference products using 0.1 N HCL
plus pepsin as dissolution medium is not acceptable, and
consequently, these dissolution data submitted to the Division
of Bioequivalence will not be reviewed.

3. The Agency has recently revised the dissclution specification
for Terazosin HCl Capsules. The modified dissolution
specification ﬁor this product is the following:

Medium: water, 900 mL

Apparatus: USP 23, paddle

Speed: 50 rpm

Dissolution Specification: NLT 80% in 60 min.

4. The comparative dissolution testing data of the test and
reference capsules of 1 mg, 2 mg and 10 mg strengths meet the
currently revised dissolution specification, and therefore, the
waiver of in vivo bicequivalence study on 1 mg, 2 mg and 10 mg
strengths of the test product is granted.



The following dissolution testing will need to be incorporated into
your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of water
at 37°C using USP Apparatus 2 (paddle) at 50 rpm. The test
product should meet the following specifications:

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology,
labeling, or other scientific or regulatory issues. Please be
advised that these reviews may result in the need for additional
bicequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincerely yours, . =
/8/

Dale Conner, Pharm. D.

Director :

Division of Biocequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



Terazosin Hydrochloride Mylan Pharmaceuticals Inc.

Capsules, 1lmg, 2mg, 5mg & 10mg Morgantown, West Virginia
ANDA #75-140 Submission Date:
Reviewer: Sikta Pradhan January 30, 1998
WP #75140DW.198 February 6, 1998

February 24, 1998

Review of Digsolution Data and Waiver Reguest
Introduction:

Mylan Pharmaceuticals Inc. has recently conducted an acceptable
in vitro dissolution testing and in vivo bicequivalence study on
Terazosin hydrochloride 5 mg capsules (submission dated June 6,
1997). In this amendment, the firm has reported the dissoluticon
testing data of its test product, Terazosin 1 mg, 2 mg and 10 mg
capsules and requested the waiver of jin vivo biocequivalence study
on those strengths. The firm has also indicated that the —
disscolution of the 1 mg and the 2 mg products were observed to be
unpredictable in water to meet the specification of NLT

minutes. Therefore, the firm has proposed to adopt the Tier-2
dissolution method in 0.1 N HCL with pepsin as recently published
in the USP 23, Twentieth Interim Revision, page 4, <711> guidance
on dissclution of hard gelatin capsules.

Rissolution:
The firm has reported the following dissolution data:

1. The firm has conducted dissolution testing on the test and
the reference (Hytrin®) products, 1 mg, 2 mg, 5 mg and 10 mg
Terazosin capsules using water (900 mL) as the dissolution
medium.

2. The firm has alsc conducted dissclution testing on the test
and the reference products using 0.1 N HCL with pepsin as
dissolution medium, and proposed to use this method for its
test product.

The data obtained from the dissclution testing conducted in water
are presented in Table 1 below:



e e . ]
Table 1. In Vitro Dissolution Testing
{

Drug: Terazosin HCL
Dose Strengths: S mg, 10 my, 2 mg and 1 mg Capsules
ANDA No.: 75-140
Firm: Mylan Pharmaceuticals Inc.
I. Conditions for Dissolution Testing:

USP XXIII Paddle RPM: 50

No. Units Tested: 12

Medium: Water, Volume: 300 ml

Specifications: NLT £ the labelad amount is dissolved

Assay Methodolegy.
II. Results of In Vitro Dissclution Testing:
Sampling Test Product Rafersnce Product
Times Lot # 2C012N Lot # 17-010-AW-21
{Minutes) Strength S mg Capsules Strength § mg Capsules

Mean % _Range v Mean % Range CV
15 98 6.8 88 21.1
30 101 3.8 109 1.6 -
45 102 v 3.0 109 1.4 -
Sampling Test Product Rafsrence Product
Times Lot # 2C013N Lot # 18-108-AW-21
(Minutea} Strength 10 mg Capsules Strength 10 mg Capsules
15 92 5.0 75% 3.1 |l
30 95 3.3 94y 3.8
45 96 2.6 92% i 1.8
Sampling Test Product Refersnce Product
Times Lot # 2C011N Lot # 13-657-AW-22
{Minutes} Strength 2 mg Capsules Strength 2 mg Capsules
15 86% 10.5 67% 9.8 |
30 a9% 7.6 91% 2.2
45 91% - 6.1 91% - 2.1
Sampling Test Product Refaresnce Product
Times Lot # 2CO010N Lot # 15-852-AW-21
{(Minutes) Strength 1 mg Capsules Strength 1 mg Capsules
- |
15 90% 6.1 82% 20.3
o 92y 3.9 92% 3.7
45 93% . 3.3 g92% 3.1
L= e .

The in vitro dissolution testing conducted by the firm on its
test product meets the FDA dissolution specification of 80% (Q)
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of the labeled amount dissoclved in 30 minutes.

C "

The comparative formulations of Terazosin Capsules, 1 mg, 2 mg, 5 mg
and 10 mg are presented in Table 2 below. These formulations are
proportionally similar.

Table 2
10mgCap 3SmgCap 2mgCap LlmgCap
Ingredient mg/cap mg/cap me/cap mg/cap
Terazosin Hydrochloride, USP 10.94 5.47 2.188 1.094
A2 2 W An~AT
Total: 150.0 150.0 150.0 150.0
Comments:

1. The firm has conducted the dissolution testing for the test and
reference products, Terazosin Hydrochloride Capsules, 1 mg, 2
mg and 10 mg in water. The dissolution data indicated that the
test product meets the FDA dissolution specification of
of the labeled amount dissolved in

2. As the test product meets the Tier I dissolution (in water), the
firm’s request to use the Tier II dissolution method as
published in the USP 23, Twentieth Interim Revision, page 4 for

" hard geiétin capaules is denied. Therefore, the dissolution
testing conducted on the test and reference products using 0.1 N
HCL plus pepsin as dissolution medium is not acceptable, and
consequently, these dissolution data submitted to the Division
of Bioequivalence will not be reviewed.



3. The Agency has recently revised the dissolution specification
for Terazosin HC1l Capsules. The modified dissolution
specification for this product is the following:

Medium: water, 900 mL '
Apparatus: USP 23, paddle
Speed: S0 rpm

Dissolution Specification:

4. The comparative dissolution testing data of the test and
reference capsules of 1 mg, 2 mg and 10 mg strengths meet the
currently revised dissolution specification, and therefore, the
waiver of in vivo bicequivalence study on 1 mg, 2 mg and 10 mg
strengths of the test product is granted.

Note: This comment is pot for POI

There is no USP dissclution method for Terazosin Hydrochloride
Capsules. The reference product, Hytrin® capsule was tested against
the FDA dissolution method (900 mlL water, paddle 50 rpm, -
specification NLT 80% in 30 min.). Recently, the dissolution =
specification for the reference product has been changed, and the
current dissolution specification for Hytrin® capsule is the
following:

Medium: water, 900 mL
Apparatus: USP 23, paddle
Speed: 50 rpm

Dissolution Specification:

On the basis of the above information, the dissolution method for
the generic product should also be changed, and the new
specification should be

Recommendations:

1. The dissolution testings conducted by Mylan Pharmaceuticals Inc.
on its test product, Terazosin Hydrochloride Capsules, 1 mg, 2
mg and 10 mg, lot #2C010N, lot #2C011N, and lot #2C013N,
respectively, are acceptable. The firm has conducted an
acceptable in vivo biocequivalence study (submission dated June
6, 1997) comparing its 5 mg Capsules of the test product with 5

4



mg capsules of the reference product, Hytrin® manufactured by
Abbott. The formulation for the 1 mg, 2 mg and 10 mg strengths
are proportionally similar to the 5 mg strength of the test
product which underwent biocequivalency testing. The waiver of
in vivo bivequivalence study requirements for the 1 mg, 2 mg and
10 mg capsules of the test product is granted. The 1 mg, 2 mg
and 10 mg capsules of the test product are therefore deemed
bicequivalent to the 1 mg, 2 mg and 10 mg capsules of Hytrin®
manufactured by Abbott.

The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of water at 37° C using
USP 23 apparatus II (paddle) at 50 rpm. The test product should
meet the following specification:

Sikta Pradhan, Ph. D.
Division of Biocegquivalence
Review Branch I
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Terazosin Hydrochloride Mylan Pharmaceuticals Inc.
Capsules, 1lmg, 2mg, 5mg & 10mg Morgantown, West Virginia
ANDA #75-140 Submission Date:
Reviewer: Sikta Pradhan July 16, 1998

WP #75140AD.798

Review of an Amendment on Dissolution Data

Mylan Pharmaceuticals Inc. recently conducted an acceptable in
vitro dissolution testing (dated January 30, 1998) and jin vivo
bicequivalence study on its test product, Terazosin hydrochloride
capsules {(submission dated June 6, 1997).

The firm has conducted the dissolution testing on the test and
reference products, Terazosin Hydrochloride Capsules, 1 mg, 2 mg
and 10 mg in 900 mL of water at 37°C using USP Apparatus 2 —
{(paddle) at 50 rpm. The disscolution data indicated that the test
product meetg the FDA (previously approved) dissolution

£ i . ¢
minutes. Recently, the FDA has widen the time range of the
dissclution and the current specification is 80% (Q) of the
labeled amount dissolved in 60 minutes. The test product met

both specifications,and therefore, no further action is needed on
this application.
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Sikta Pradhan, Ph. D.
Division of Bicequivalence
Review Branch I
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Dale P. Conner, Pharm. D.
Director, Division of Bicequivalence



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA #75-140 SPONBOR :Mylan

DRUG & DOSAGE FORM : Terazosin Hydrochloride Capsules
STRENGTH (s) : S5 mg

TYPE OF STUDY: 8D X 8prFr X MULT OTHRER

STUDY SITE: CLINICAL : Clin.& Pharm.Res., Inc. : Phoenix Intl.

BTUDY SUMMARY :

Fasting 8tudy: Two-way crossover fasting study in 25 subjects

- using 5 mg Terazosin Capsule (Mylan) vs 5 mg Hytrin! Capsule of
Abpbott Lab. is acceptable. All parameters, LnAUC,., LnAUC, ... and
LnCyy, are within 80-125% range of 90% CI.

Fed Study: Three-way crossover study in 17 subjects under fasting
and fed conditions is acceptable. Mean differences (LSM) in

AUC,.. and AUC,.;,, of the test and reference products dosed under

fed conditions were within 3% only and that in G,y was 15%.
Geometric mean differences in LnAUC,.. and LnAUC,,,, were within 4%
and that in LnC,; was within 13%. -

DISSOLUTION :

Conditions: ¥DA Dissolution condition

Test product met FDA dissolution specifications of Q = 80% in 30
minutes. The in vitro dissolution testing data are acceptable.

PRIMARY REVIEWER :_Sikta Pradhan BRANCH : I
INITIAL : / DATE : /& —A4-TF7
BRANCH CHIEF : Yih Chain Huang BRANCE : I
INITIAL : _ DATE : re /24 /77

v /T 7 ~
XCTENG DIRECTOR : ﬁiun—r—nmn— -

DIVISION O0f BIOEQUIVALENCE

o
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DIRECTOR : Douglas L. S8Sporn
OFFICE OF GENERIC DRUGS

INITIAL - DATE
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Terazosin Hydrochloride Mylan Pharmaceuticals Inc.
Capsules, 5 mg Morgantown, West Virginia
ANDA #75-140 ' Submission Date:

Reviewer: Sikta Pradhan June 6, 1997

WP #751408D.697 September 3, 1997

Revi { Bioequivalence Studi { Dissolution Dat
Introduction:

Terazosin hydrochloride is an anti-hypertensive agent, It appears to exert its pharmacological

effect by selective blockade of alpha-1-adrenoreceptors. It is indicated for the treatments of
symptomatic benign prostatic hyperplasia and hypertension. It may be used alone or in

combination with other anti-hypertensives. Terazosin is rapidly and almost completely absorbed -
following oral administration, with an oral bicavailability of about 90%. Food has little or no -
effect on the extent of absorption but it may delay the absorption. Terazosin has been shown to
undergo minimal hepatic first-pass metabolism and nearly all of the circulating dose is in the form

of the parent drug. The drug is highly bound to plasma proteins. Following oral administration of

a single dose of 5 mg Terazosin hydrochloride, peak plasma levels have been observed at about

60 minutes with a haif-life of 12 hours.

Terazosin is currently marketed as Hytrin®, 1, 2, 5 and 10 mg capsules, and as 2, 5 and 10 mg
tablets by Abbott Lab. The recommended initial dose of terazosin hydrochloride is 1 mg taken at
bedtime. Effective doses usually range from 1 to 5 mg daily.

The study was conducted by

Samples were analyzed at the ' . )

Canada, under the supervision of Principal Investigator and Richard
. Senior Scientific Director.

A randomized, open-label, singie dose, two-way crossover Bioequivalence study on the test
product, Terazosin HC), S mg capsules (Mylan) and reference product, Hytrin® (Abbott) 5 mg
capsule was conducted according to the protocol # TERA9688 #061846).

Subjects: Twenty-six (26) healthy, non-smoking, male volunteers between 18-45 years of
age, weighing within 10% of ideal weight for the height and body frame (according to the 1983



Metropolitan Life Insurance Table) were selected for the study after 1) Physical Examination, 2)
Medical and Complete Routine Laboratory Test (hematology, blood chemistry, urinalysis, etc.).
The subjects were restricted from all medications for two weeks prior to the first drug
administration until after the study was completed. The volunteers were not allowed to drink
caffeine or alcoholic beverages for 48 hours prior to the initiation of the study until after
completion of the study. No over - the - counter (OTC) medication, including vitamins were
allowed for 48 hours prior to or during each study period. The subjects were randomly divided
into two dosing groups of equal numbers.

Ireatments:

A 1 x 5 mg Terazosin HCI capsule (Mylan), Lot # 2CO12N
Lot size: :apsules, Potency of the capsule is 99.0%

B. 1 x 5mg Hytrin® capsules (Abbott), Lot # 17-010-AW-21
Potency of the capsule is 98.5%.

Dose Administration; A single dose of 5 mg Terazosin was administered with 240 mL of water.

Study Dates:
Clinical Period 1: January 31, 1997 - February 3, 1997
Clinical Period 2: February 14 1997 - February 17, 1997

Drug Washout Period: Fourteen days

Meal and Food Restrictions: All volunteers fasted for 10 hours prior to and 5 hours after drug
administration. Water was given ad lib one hour before and one hour after dosing. A standard
meal was served after the S hour post-dose blood collection. No alcohol, caffeine and xanthine-
containing beverages was served during the study. Subjects remained at the clinic through the 36
hour blood draw. Subjects were required to return to the clinic for the 48 and 60 hour blood
draw.

Dates of Dosing:
Period 1 was dosed on February 1, 1997
Period 2 was dosed on February 15, 1997.

Blood Sample Collection:

Blood samples (1x7 mL each) were collected in vacutainers tubes containing heparin before
dosing at 0, and at 0.25, 0.50,0.75, 1.0, 1.25, 1.5, 1.75, 2.0, 2.5, 3.0, 4.0, 6.0, 9.0, 12, 16, 24,

36, 48 and 60 hours after dosing. The plasma samples were separated and kept frozen at -12°C or
lower until analysis.

Date of First Sample Analysis: February 19, 1997

2



Date of Last Sample Analysis: March 13, 1997
Duration of Sample Storage: Less than a month

Assay Methodology:
Method; A

Detection was uased for the determination of Terazosin in human plasma.
Specificity.  No interference was observed.

Linearity: The standard plots were linear in the concentration range of 0.5 ng/mL to 299.4
ng/ mL for terazosin. The average correlation coefficient of the calibration line was greater than
0.9975 or better.

Sensitivity:  The lower limit of quantitation (LLOQ) was 0.5 ng/mL for terazosin; any value
less than this was reported as zero.

Precision:
(I) Pre-study validation

Interday Precision from Standards (N=3):

5.9% (CV) at 0.50 ng/mL

1.3% (CV) at 4.97 ng/mL

1.1% (CV) at 44.74 ng/mL

1.1%(CV) at 223.7 ng/mL

0.9%(CV) at 298.27 ng/mL

Intraday Precision from Control Samples:
10.9% (CV) at 0.5 ng/L; (N=8)

6.4% (CV) at 1.5 ng/mL; (N=9)

1.4% (CV) at 179,77 ng/mL; (N=10)
1.9% (CV) at 239.69 ng/mL ; (N=10)

Interday Precision from Control Samples:
8.5% (CV) at 0.5 ng/mL,; (N=20)

6.6% (CV) at 1.5 ng/mL; (N=21)

2.9% (CV) at 179.77 ng/mL; (N=22)
2.3% (CV) at 239.69 ng/mL; (N=22)

(ii) Within-study validation
Interday Precision from Standards (N=15 or 16):
11.9% (CV) at 0.50 ng/mL
4.5% (CV) at 4.99 ng/mL
6.5% (CV) at 44.91 ng/mL
5.5%(CV) at 224.57 ng/mL
7.5%(CV) at 299.43 ng/mL



Interday Precision from Control Samples:
5.4% (CV) at 1.5 ng/mL; (N=32)

5.9% (CV) at 179.66 ng/mL; (N=31)
6.0% (CV) at 239.54 ng/mL; (N=32)

Recovery:
The absolute recovery (after extraction and injection) of Terazosin in human plasma:
36.3% (CV) at 1.50 ng/mL; (N=10)
36.7% (CV) at 20.09 ng/mL; (N=9)
37.6% (CV) at 40.19 ng/mL; (N=10)
Stability:
Long Term (Frozen): Stable for 104 days at a nominal temperature of -22°C.
Short Term (Bench top): Stable at 22°C for 4 hours.
Freeze-Thaw: Stable after three freeze-thaw cycles. —

Autosampler: Samples (after extraction) stable in the autosampler at a nominal temperature of
20°C for 21.9 hours

Stock Stability for Terazosin in Methanol: Stable at -22°C for 27 days.

Stock Stability for Prazosin (IS) in Methanol: Stable at -22°C for 45 days
SOP Deviation:

There were no significant SOP or protocol deviations in this study.

Results:

Twenty-six (26) volunteers were selected for the study. Subject #5 elected to withdraw from the
study after Period 1 due to personal reasons and twenty-five volunteers completed the study.
Fifty-seven (57) adverse events, including lightheadedness, pallor, headaches, dizziness, nausea,
vomiting, nasal congestion, fainting, shortness of breath and hot flushes, were observed during the
study. However, none of these effects were severe, and no medication was required for any
clinical complaint. There were a total of 19 blood collection time deviation from the target times.
The deviations ranged from 2 to 49 minutes late. The actual blood collection times were used for
the calculations of the values for the pharmacokinetic parameters. All twenty-five (25) volunteers’
plasma samples were analyzed. Mean plasma terazosin levels are presented in Table 1 (and Fig. 1,
attached) below:



Tablel

Mean Plasma Terazosin Levels (ng/mL)
Time Test (A) Reference (B)
(hour) Ax5 ing Capsule (Mylan) N  1x5 mg Capsule (Abbott) N
Lot # 2CO12N Lot # 17-010-AW-21

0 0.00 25 0.00 25
0.25 3.66 (305) 25 17.54 (192) 25
0.50 54.44 (74) 25 71.38 (57) 25
075 . 79.34(39) 25 81.77 (33) 25
1.0 78.58 (36) 25 79.34 (29) 24
1.25 79.24 (29) 25 75.99 (24) 25
1.5 77.07 27) 25 75.30 (17) 25
1.75 79.85 (24) 25 76.90 (14) ' 25
2.0 79.79 (23) 25 75.03 (14) 25
2.5 74.65 (23) 25 72.57 (15) 25
3.0 72.72 (22) 25 68.98 (15) 25
4.0 67.32 (21) 25 66.60 (16) 25
6.0 52.82 (21) 25 51.32 (14) 25
9.0 39.95 (24) 25 37.78 (17) 25
12.0 26.94 (22) 25 26.32 (18) 25
26.0 18.54 (25) 25 17.92 (20) 25
240 10.75 (27) 25 1029 (21) 25
36.0 491 (29) 25 465 (26) 25
48.0 2.81 (31) 24 242 (29) 24
60.0 24 151 (34) 25

* Coefficient of Variation
N Number of Subjects

The pharmacokinetic parameters derived from plasma terazosin levels are presented in Table 2.
Statistical analyses were performed on the pharmacokinetic parameters using the General Linear
Models Procedure (PROC GLM).



Mean Pt Kinetic P for Plasma T in (ng/ml)

Parameters

(Subjects=25)

. Test(A)

(Using Arithmetic Means)

(ng.hrs/mL)

AUC, .,
(ng.hr/mL)

Cuax  (ng/mL)
T, (hour)
tl/2  (hour)
KE (1/hour)

Barameters

1001.40 (20)°

1037.19 (21)

96.61 (23)
1.290 (64)
14.65 (16)
0.0484 (16)

Test(A)

Using least squares means (LSM)

LaAUC, ;

Geometric mean:

LnAUC, .,
Geometric mean

LGy«
Geometric mean

Intrasubject CV%:

6.8898
982.20

6.9245
1016.89

4.5446
94.12

10.56 (LnAUC, ;)

10.72 (LnAUC, )
16.12 (LaCy )

* Coefficient of Yariaﬁon

975.21 (16)

1007.57 (16)

95.77 (18)
0.910 (62)
14.57 (17)
0.0490 (18)

Ref (B)

6.8708
963.72

6.9030
995.26

4.5471
94.36

%Difference between A& B

2.7

29

09
A/Bx100 90% CL

97; 107
101.9

97; 108
102.2

93; 108
100.0

Both test and reference drugs produced peak concentration in terazosin between 30 minutes to 2
hours after their administration. The differences between the test and reference products in
AUC, ., AUC, ., and C,,, were less than 3%. All these differences were statistically nonsignifi-
cant. The 90% confidence intervals for , LAUC, , LAUC,,, and LC,,x of the test product
remained within the acceptable range of 80 - 125%.



Limited food study (Protocol ¥TERA-9639);

The firm has submitted the results of a single oral 5 mg dose three-way crossover post-prandial
bioequivalence study conducted on the test (1x5 mg terazosin capsule of Mylan) and reference
product (1x5 mg Hytrin® capsule) in order to determine the effect of food on the bioavailability of

those products.

Eighteen healthy male volunteers entered into the study after completing a physical examination and
laboratory screening tests.

Date of Study:

Dosing Dates:

Dosing Schedule:

Treatment A:

Treatment B:

Treatment C:

Clinical Period I. January 24, 1997- January 27, 1997
Clinical Period II. February 7, 1997 - February 10, 1997
Clinical Period III. February 21, 1997 - February 24, 1997

Analytical Period: February 27, 1997 - March 18, 1997

Period - January 25, 1997
Period IT; February 8, 1997
Pedod III:. February 22, 1997

—

1x5 mg Terazosin HCL capsule (Mylan), Lot #2CO012N, after an overnight fast
of at least 9.5 hours; Production Lot sules

1x5 mg Terazosin HCL capsule (Mylan), Lot #2CO012N, immediately after a
standard breakfast

1x5 mg Hytrin® capsule (Abbott), Lot # 17-010-AW-21 (Exp. 8/98), after a
standard breakfast

The randomization for this studv is as follows:

Sequence
ABC

ACB
BAC
BCA
CAB
CBA }

Subject #
10, 13, 15
5,12, 17
6, 18
,11
.9

, 14

7
6
1
2

H
W I OO

]

Following dosing, subjects remained seated for 4 hours after dosing. For safety, sitting blood pressure
and heart rate were measured predose and at 1, 2, 3, 4, 6, 9, 12, 16, 24, 36, 48 and 60 hours after

dosing.

Two weeks



Meal and Food Restrictions: Water was given ad lib one hour before and one hour after dosing. A
standard meal was served after the 5 hour post dose followed by an evening meal 10 hours after
dosing and snacks at appropriate times thereafter. No alcohol, caffeine and xanthine-containing
beverages was served during the study. Subjects remained at the clinic through the 36 hour biood
draw. Subjects were required to return to the clinic for the 48 and 60 hour blood draw.

Blood Sampie Collection:

Blood samples (1x7 mL each) were collected in vacutainers tubes containing heparin before dosing at
0, and at 0.33, 0.67, 1.0, 1.33, 1.67,2.0, 2.5, 3.0, 4.0, 6.0, 9.0, 12, 16, 24, 36, 48 and 60 hours after
dosing. The plasma samples were separated and kept frozen at -12°C or lower until analysis.

Sampies were Assayed at

Date of First Sample Analysis: February 27, 1997
Date of Last Sample Analysis: March 18, 1997
Duration of Sample Storage: Less than a month

Assay Methodology:
Method: A 4 with =

was used for the determination of Terazosin in human plasma. The method validation has previously
been discussed in the fasting study. As mentioned earlier in this review report (page 2, 3 & 8), the
fasting study sampies were analyzed in the period of February 19, 1997 - March 13, 1997, and the fed
study samples were analyzed in the period of February 27, 1997 - March 18, 1997, under same
conditions of experiments. Therefore, it is not necessary to discuss the analytical method validation

again in this fed study. The within-study validation data in both studies were similar as expected.
Results:

One (Subject # 7) volunteer could not complete the study, and therefore, the study was completed by
seventeen (17) subjects. There were 58 post-dose medical events reported for this study. Of these, 47
were listed as probably or possibly drug related. Subject #7 was withdrawn from the study after
Period 2 dosing due to a medical event (tachycardia) which was determined to be mild and possibly
drug related. There were no serious or life-threatening medical events reported for this study. Mean
plasma terazosin levels are presented in Tables 3 (and in Figure 2 attached) below. The
pharmacokinetic parameters derived from plasma terazosin levels are presented in Table 4.

!



Iabled

Mean Plasma Terazosin Levels (ng/mL})

Time Test JTest Reference
(hour) SmgCap (Myvlan) 5 mgCap. (Mylan) 2mg Cap (Abbott)

Lot # 2C012N Lot #2C012N Lot# 17-010-AW-21

Easted (A) fed (B) fed (C)
0.0 00 0.0 0.0
0.33 11.55 (112)* 2.74 (351) 10.15 (252)
0.67 70.86 (54) 15.17 (203) 33.50 (105)
1.0 74.89 (40) 23,22 (129) 45.35 (80)
1.33 73.68 (35) 32.41 (90) 55.93 (60)
1.67 71.80 (31) 42.76 (63) 62.66 (43)
2.0 71.78 (26) 53.21 (41) 67.34 (33)
2.5 69.44 (27) 61.37 (29) 71.60 (28)
3.0 68.00 (22) 68.11 (26) 70.18 (25)
4.0 62.78 (24) 66.95 (27) 66.80 (26)
6.0 52.95 (21) 55.65 (26) 54.10 (24)
9.0 39.37 (23) 41.56 (28) 40.10 (25)
12.0 26.72 (26) 28.45 (28) 28.37 (27)
16.0 18.75 (28) 19.78 (30) 19.75 (30)
24.0 11.01 (32) 11.80 (34) 12.12 (33)
36.0 5.06 (38) 527 (44) 5.27 (39)
48.0 2.93 (38) 2.91 (51) 3.05 (46)
60.0 1.68 (51) 1.82 (63) 1.72 (49)

* Coefficient of Variation
Number of Subjects =17



Table 4

Mean Pt kinetic P (1 .
(Number of Subjects = 17)

(using arithmetic Fasted Fed Fed
_neans)

AUC,; 982.69 (25)" 952.35 (26) 990.69 (24)

(ng.hrs/mL)

AUC, 1023.16 (25) 995.64 (28) 1028.76 (25)

(ng.hrs/mL)

Copux (ng/mL) 89.22 (28) 74.29 (23) 85.41 (23)

T.. (hour) 1.363 (59) 2.922 (40) 2.127 (68)

t1/2  (hour) 15.323 (15) 15.19 (16) 14.691 (14)

KE (1/hour) 0.046 (16) 0.046 (13) 0.048 (13)

Parameters Test(A) Test(B) REE.(C) IR IT

(using LS means)  Easted Fed Fed (B/C) (B/A)

AUC, ; 980.35 958.34 987.03 097 0098

AUC, ., 1020.43 1000.14 1026.99 097 098

Cainx 88.72 73.68 86.51 085 083

Parameters Test(A) Test(B) REFE.(C) IR IX
Fasted Fed Fed B (B/A)

LnAUC,; 6.8616 6.8277 6.8694

Geometric mean 954.89 023.06 962.37 096 097

LnAUC, ., 6.9011 6.8683 6.9057

Geometric mean 99337 961.31 997.95 0.96 0.97

LnCyx 44531 4.2847 4.4220

Geometric mean 85.89 72.58 83.26 0.87 0.84

- * Coefficient of Variation

Results of this fed study indicate that food has little or no effect on the extent of absorption but it
delayed the time to peak concentration by about 1 hour.
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In-Vitro Dissolution:

The firm has conducted an acceptable dissolution testing on Terazosin HCl capsules using FDA
dissolution conditions. The dissolution testing data are presented in Table 5 below:

Table 5. In Vitro Dissclution Testing

| Drug: Terazosin HCL

Dose Strengths: 5 mg Capsules

ANDA No.: 715-140

Firm: Mylan Pharmacal, Inc.

Submission Date: June 6, 1587

File Name: 751405D.697

I. Conditions for Dissolution Testing:

USP XXIII Paddle RPM: 50

No. Units Tested: 12
Medium: Water, Volume: 900 mL

Specifications: NLT ! the labeled amount is dissolved
:es (Mylan proposed).
Reference Drug: Abbott’s HytrinR Capsules, 5 mg

Assay Mathodology:

The compositions of Terazosin Capsules, 5 mg are presented below:

Ingredient . Amounts/Capsule
Terazosin Hydrochloride, USP 5.47
Total: 150.0

11

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Raference Product
Times Lot # 2CO12N Lot # 17-010-AW-21
{Minutes) Strength 5 mg Capsules Strength 5 mg Capsules
Mean % Range %CV | Mean % Range iCV H
15 98 6.8 | 88
: }



Comments:

1.  The firm’s in vivo bioequivalence study under fasting conditions is acceptable. The test
product is similar in both rate and extent of absorption to the reference product. The 90%
confidence intérvals for LnAUC, , LnAUC,,and Ln C_,, are within the acceptable range of
80-125% under fasting conditions.

2. The in vivo bicequivalence study conducted on the test and reference products under non-
fasting conditions is also acceptable.

3. The in vitro dissolution testing conducted on 5 mg Terazosin Hydrochloride Capsules using
FDA dissolution conditions is acceptable. On the basis of the dissolution data, the Division
of Bioequivalence recommends the following tolerance for the test product:

—

According to the current bioequivalence requirements of the Division, the non-fasting study |
for Terazosin tablets, has been waived. However, it is not known at the present time, if the
same policy is applicable to Terazosin Capsules also.

Recommendations:

1. The in vivo bioequivalence study conducted under fasted conditions by Mylan
Pharmaceutical§ Inc. on its 5 mg Terazosin Capsules of Lot # 2C012N, versus the listed
reference product, Hytrin® 5 mg Capsules manufactured by Abbott has been found
acceptable to the Division of Bioequivalence.

2. The in vivo bioequivalence study conducted under fed conditions by Mylan
Pharmaceutical, Inc. on its 5 mg Terazosin Capsules of Lot # 2CO12N, versus the listed
reference product, Hytrin® 5 mg Capsules manufactured by Abbott has been found
acceptable to the Division of Bioequivalence.

These studies demonstrate that Mylan’s Terazosin capsules, 5 mg are bioequivalent to the
reference product, Hytrin® capsules, 5 mg, manufactured by Abbott.

3. The in vitro dissolution testing conducted by Mylan Pharmaceutical, Inc. on its Terazosin
Hydrochloride 5 mg capsules (lot # 2C012N) is acceptable.

The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. The dissolution testing should be conducted in 900 mL of water at

12



37°C using USP XXTII apparatus IT (paddle) at 50 rpm. The test product should meet the

following specification:

From the bioequivalence point of view, the firm has met the requirements of in vivo

bioequivalence and in vitro dissolution testing and the application is approvable.

e

o)

-

Sikta Pradhan, Ph.D.  \

Division of Bioequivalence

Review Branch I
\
RD INITIALED YCHUANG _.\ ; /m a _—
FT INITIALED YCHUANG -3 7 7
A n ..,
olal| 9
Concur:; . Date: --..l.. --l--i_-

Rabindra Patnaik, Ph. D.
Acting Director, Division of Bioequivalence
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Fig. 2
 TERAZOSIN (TERA—9689)

Total Dose: 5 mg (x5mg Capsule), Study Type: Fed
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8 18 100 FILE COPY

Terazosin Hydrochloride Mylan Pharmaceuticals Inc.
Sarsules, Lmg, Zmg, Img % 10mg Aorgantcwrl, west Virginia
~NDA 875-140 Submissicn Zace:
reviaswer: Sikta Fradhan :anuarv 9, 1=z58
WP 375140DW.138 - = nruarv £, 1398

Fepbruary 24, 1298

Revi e pi luts L 1 Wai R
introduction:

Mylan Pharmaceuticals Ingc. has recencly conductad an acceptable
-5 7iTxo disscluticn testing and io ivo biceguivalence study on
T2razosin hydrocnloride I mg capsules  submissicn dated June 6,
~297). In this amendment, the firm nas reported the dissolution
2sting data of l:is test treduct, Terazosin I mg, 2 mg and 10 mg
capsules and requested the waiver of ia vivo bicequivalence study

n those strengths. The Iirm nhas also indicated chac =h

dissolution of the 1 mg and the 2 mg products were observed to be

“npredictable in water =2 meet the specificaticn cf NLT ‘

minutes. Therefcre, che fixm nas croposed to adcopt —=me Tier-2

Zisscluticn methed in 8.2 N HCL with pepsin as recentlv cublished
o

in the USP 23, Twentieth Interim Revisicn, page <, <71l> guidance
on dissolution of hard gelatin capsules.
The Zirm & 1l

1as reported the Iolicwing 2issolutizn 2ata:
L]

Z. The firm has conducted dissolution cesting cn the test and
the reference (Hytrin®) products, 1 mg, Z mg, 3 mg and 10 mg
Terazosin capsules using water (300 mL) as the dissolution
medium.

2. The firm has also conducted dissolution testing on the test
and che reference products using 0.1 N HCL with pepsin as
dissolution medium, and proposed to use this method for its
test producc.

“he caca cbtained from the dissolution testing cconducted in water
re presented in Table 1 belcw:

1



Table 1.

la Vitro Dissolutiocn Tasting

lrug: Terazosin HCL
Zcse 3 Smg, LI 19, I ng and ! ma <Capsules
ANDA No TS=140
Sozm: Mylan PHarmaceut:icals Ing.
I Jinditisns for Dissolution Tasting:

TS8P XXIZI Paddle =PM: 0

Ho. Jnits Tested: -2

Medium: wWater, “olume: 200 mL

Specifiicacions: peled amount :3 dissolved

: ces,

Aggsay Methedolooy.
oI Aesulis of Tn Vitro Dissoluticn Tascing:
sampiing Test Product Reference Product
Times ~ot =& JCOLzN ot 3 1T-JLl0-AW-21
iMilnutes: Strength 5 mg Capsules Strength £ mg Capsules

Mean ¥ fange §C7 Mean ¥ Range CV

.5 28 Z.38 a3 21.1
30 102 3.3 el 1.6
45 102 R 3.9 -39 1.4
Samp..ng Test Froduct Refursnce Product
Tines Lot # ZCJOL1IN Lot s 18-5i08-AW-21
iMinutes) Strengtn 13 mg Capsulss Itrengtn L2 mg Capsyles
1z 32 84% - :8% S.9 -1 ] ig-37% 3r.1
i0 1] 91y - 29% 1.3 4% 97-98% 3.8
415 96 93% - Q0% 2.5 32% 89-34% 1.8
sameLng Test Product Reference Product
Times Lot oz IT3ily LoC = LI-437-AW-II
Minutes) Strengtn 2 mg Capsules frrenactn & mg Cacsules
L3 BEYN 10.% 57¥% 39.8
a0 R3] 7.6 31y 2.2
45 1% , 6.1 EBA S 2.1
Sampiing Tast Product Refersnce Product
Tines Lot # 2CO1GN Lot ®» 15-852-AW-21
(Minutes) Strength 1 mg Capsules Strengeh 1 mg Capsules
s 20% 5.1 B2% 20.3
3g 92y _ 3.9 92% 3.7
15 33y 1.3 32% Ers 3.1

The Lo witro dissoluticon tasting conducted by zh

e
Z2st Troduct meets the FDA dissolution specification <2




2I zhe labeled amounct Zissolved ir

C .

“ne comparative Idrmulations c¢I Terazosin Capsules, I mg, 2 mg, 5 mg
and 12 mg are presencted In Table 2 below. These Zormulaticns are
creporticnaily similar.

Table 2
l0mgCap 3SmgCap 2mgCap lmg Cap
Terazosin Hydrochloride. USP 10.94 347 2.188 1.094
3
Total: 150.0 150.0 150.0 150.0

Comments;

Z. The firm nas ccnducted the dissoluticn zasting for the test and
reference products, Terazosin Hydrochloride Capsuies, 1 mg, 2
mg and 10 mg in water. The dissoluticn data indicated that the
test product meets the FDA dissolution specification of 80% (Q)
of the labeled amount dissclved in 30 minutes.

As the test product meets the Tier I dissolution {in water), the
firm’s request to use the Tier II dissolution method as
published in the USP 23, Twencieth Interim Revision, page 4 for .
hard gelatin capsules is denied. Therefore, the dissolution
testing conducted cn the test and reference products using 0.1 N
HCL plus pepsin as dissolution medium is not acceptable, and
consequently, these disscoluticn data submicted to the Division
of Biceguivalence will not be reviewed.

s8]



2. The Agency nas
Izr Tarazeosin =

specificaticn 2

acently ravised the dissolutizcn speciiication

Capsu_=2s. The meodilied 2 oiut
r tihiis Trocduct is the follcowing:
Medium: wacer,
Apparatus: _SP
Speed: I rzm

-

Dissciuticn Speciiiczacion: NLT

-
-~
cl
-
=

+. The comparative dissolut:icn testing data cf che cest and
reference capsules cf 1 mg, 2 mg and .0 mg strengths meet the
currently revised dissolution specificaticn, and therefore, the
walver of 15 wivo bioeguivalence study on I mg, 2 mg and 10 mg
strengths of tihe tast product 1s granted.

. i '

There is no USP dissolution method Zor Terazosin Hydrochloride
Capsules. The raference product, Hytrin® capsule was ctested against
the FDA dissoluticn metrnod (900 mL water, paddle =0 rpm,
specificacicn NLT 20% in 30 min.). Recently, the dissolution
specilication for the rafarence prcduct has been changed, and the
current aisscluticn specification for Hytrin® capsule is cthe
Zollowing:

Medium: water, 500 mL
Apparacus: JSP 23, paddle
Speed: 0 rom

Dissc..uticon Specification:

Cn che basis of the above information, t-he dissolution method for

the generic product should also be changed, and -he new
specification should be NLT

Recommendations:

[

The dissoluticn testings conducted by Mylan Pharmaceuticals Inc.
on its tast preduct, Terazosin Hydrochlor:de Capsules, 1 mg, 2
mg and 10 mg, _ot #2CO010N, lot #2C011N, and lot #2C013N,
respectively, are acceptable. The firm has conducted an
acceptable jio i ciceguivalence study (submission dated June
$, 1997) comparing its S mg Capsules of the test product with S

4
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Sikta Pradhan,

mg capsules of

manuiactured by

sbbotz. The ZIormulactizn Zzr che T =g, 2 mg and 12 g strengths
are proporticnally similar o the S mg strength of -he test
product which underwent bicegquivalency testing. The waiver of
23 vivo bioegqlivalence study requirements for —he - ng, 2 mg and
-3 mg capsules of tiie I=st product Is granted. The L mg, 2 mg
and 10 mg capsules of the tast product are thersfore deemed

-

cicequivalent to the 1 mg, 2

manufactured by Abbort.

mg and 10 mg caps

The dissoluticn testing should be incorporated
manufacturing controls and stabilizy srogram.
Testing should be ccnduczed in 200 mL of water
JSP 23 apparatus I (paddle) at 52 The
meet the following svecification:

L]

o

- - - .

IS/

Ph. D.

Division of Bioegquivalence
Review Branch I

Cencur: /§/
Dale P.’Cdnner, Pharm. D.

INITIALED YCHUANG
INITIALED YCHUANG

Director, Division of Bicequivalence

—8stT

=
ules of Hytrin

into the firm's
The dissolution
ac 27° C using
rreoduct should



SICEZQUIVALINCY CZCMMENTS T2 3E FROVIZED T2 THS APPLICANT
ANCA:575-140 APPLICANT: Mylan Fharmaceuticals Iac.

-RUG ZRCCUCT: Tarzzosin Hvydrocnlsoride Capsu_es, I =g, 2 mg and 10 mg

The Civision of Sicequivalence has cemplieted its review and has no
Iurther questicns at this cime. However, Yyou snculd be informed of
the Zcllowing:

>. You rnave cocrductad :the dissolution testing for -he -asr and
reference greducts, Tarazesin Hydrochloride Capsules, 1 mg, 2
mg and 10 mg in wacer. The disscluticn data :indicated that the
@St product meets the DA dissoluticn specification of

of the labeled amcount dissolved in eg,
2. As the test croduct meets the Tier I dissolutien (in water) , -

c
Your request TO use the Tier II dissoluticn method as published
in the USP 23, Twen:tileth Interim Revision, cage 4 Zor hard
gelatin capsules is denied. Therefors, -he dissolution testing
ccnducted cn the t2st and reference zroduc: 3 using 0.. N HCL
Plus vepsin as disscluticn medium is not accepcable, and
consequently, these dissclution data submitted to the Division
of Bicequivalence will not be reviewed.

Ut
i
¥

~gency nas racently revised the dissclution specification
-or Terazos:in HCl Capsules. The modifisd dissolucion
ificatien for this product is the following:

Medium: water, 900 mL
Apparatus: USP 23, paddle
Speed: S50 rpm

Dissolution Specification:

<. The comparative dissoluticn testing data of zhe rasc and
reference capsules of 1 mg, 2 mg and 10 mg screngths meet the
currencly revised dissolution specification, and cherefore, the
walver of i wivg bicequivalence study on = mg, 2 mg and 10 mg
strengths ¢f the tast product is granced. '



wing Qissoluzlon testing will need I3 e lncorsorated iace
Ly and cualicy contrzl programs:

The dissolution ta2sting should be conducted ia 200 mL of water

it 37°C using USP Apparatus 2 (paddle) at 30 »om. The cest
crcduct snould meer the following speciiizaticns:

?lease note that the biocequivalency comments provided in this
ccmmunication are preliminary. These ccmments are subiect to
revision after review of the enrire applicatizn, upon consideration
5 the chemistry, manufacturing and concrols, micrcbicloay,
—abeling, or other scientific or regulatery issues. »Please be
advised that these raviews may result :n che need Zor additional
Sicequivalency information and/or studies, or may result in a
conclusion that the preoposed formulation is not approvable,

Sincerely yours,

/

Dale Conner,/?harm. 2.

Director

Division of Bicegquivalence

Office of Generic Drugs

Center Zor Drug Evaluaticn ancd Research

X



